Importance of the mitral valve echo score on cardiac output increase in patients with mitral stenosis a study using dobutamine stress echocardiography  by Kimura, Miyuki et al.
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area doesn't correlate with angiographtc grade and its continued clinical use 
should be questioned. 
• Echocardlogrephlc Findings During Percutaneous 
Balloon Mitral Commissurotomy Using the 
Stepwise Technique 
Bertrand Cormier, Bernard lung, Jean-Mare Porte, Nec Vahanian. Tenon 
Hospital, Paris, France 
There is a lack of consensus about the interest of the stepwise dilatation 
technique (8DT) using the InDue balloon under transthorecic echo (TTE) 
guidance. We, therefore, evaluated SDT in 93 patients (pts). The mitral 
valve was pliable in 27 and fibroflc or calcified in 66. Balloon size (BS) 
was chosen according to the body height ; B was first inflated 4 mm below 
the max diameter and increased thereafter in stages of 1 mm each. After 
each inflation, commissural spliffing (CS) and mitral rcgurgitation (MR) were 
looked for and the mitral valve area (MVA) waS determined by planimeW. 
The criteda for stopping the procedure were CS with [VIVA • 1.5 crn 2 and/or 
significant MR. TI"E was feasible in 88 pta (95 %) in whom CS occured in 93 
% of cases. Them was no difference between the final MVA during (1.77 -,'1- 
022 cm 2) and 24 hrs after (1.84 -4- 0.23, r = 0.54) the procedure. Significant 
MR occurred in 5 lots : one at the first inflation, one at the max inflation 
and 3 at intermediate stages. In all, echo guidance altered the course of the 
procedure in 38 pts (43 %) : in 31, the dilatation was stopped before the max 
BS, because of CS (n : 26) or significant MR (n : 5) ; in 7 pts, the B was 
oversized ue to a lack of CS. Finally, SDT resulted in progressive dilatation 
in pts with a pliable valve (gr, 1) while it was mostly efficient at max inflation 
in other pts (gr. 2). 
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Conclusion: 1 ) TTE allows accurate measurements during mitral dilatation. 
2) It alters the course of the procedure in about 40 % of cases 3) It enables to 
obsewe h~,~ the balloon works : progressively or abrupt:y according to valve 
anatomy. 
~'~ Relationship Between Ventilation and Carbon 
Dioxide Output Before and After Balloon Mitrei 
Valvuloplasty 
Clifford W. Badow 1 . Theo E, Meyer. Jeremy H, Long, Pravin Manga, Peter 
A. Robbins 1. Univ. of the WiIwatersrand, Johannesburg, S. Africa; 1 Dept of 
Physiology, Oxford, UK 
In heart failure, for a given CO2 output he ventilatsry response (VE) is greater 
(1' VE/CO2 slope) than normal. This has been attributed to either skeletal 
muscle abnormalities or V/Q mismatch. This study was done to examine 
the early (improved hemedynamias) and late effects (conditioning) of balloon 
mifrel velvaloplasly (BMV) on this relationship in patients with severe mitral 
stancsis. Accordingly, 10 subjects (age: 33 d: 6 yrs) undenNant increnlental 
exercise to exhaustion before BMV, 2 weeks after BMV and 4 months later. 
Data shown as mean d= SEM: 
Before 2 Wk~, 4 months 
LA Pressure (mmHo) 21 :E 2 12 4. 2* 
Mean PA Pressure (mmHG) 35 4- 5 26 4. 3" 
Mitral Gradient (mmHg) 15.3 =E 2 4,8:1: 0,5* 
MItral valve area (cm 2) 
Gorlln 0.06 4- 0,07 1.82 4. 0,13" 
Doppler 0.89 :E 0.04 1.75 :t: 0,07* 1.76 -4- 0.13' 
VO2Max(ml/Kg/min) 15.3 4.1.6 17.2 4.1.4" 19.9 4.1,9't 
VE: VCO2slope 42.(; :1:3 38.79 -I- 2* 37.94 4. 2" 
*p < 0.01 vs, before; fp < 0.05 vs. 2 weeks, LA = loft atdum; PA = pulmonary art~.ry. 
Conclusions: The VE response to exercise is improved (decreased slope) 
eady after BMV but no further improvement occurred later on, while VO2 
Max increased after 2 weeks and increased further at 4 months. The data 
suggest hat eady Increases in exercise capacity following BMV may be due 
to improvements inhemodynamics while late improvements are likely to be 
due to physical conditioning. 
~Lef t  Atrial Isolation Combined With Mltral Valve 
Surgew: Hemodynamlc Evaluation During 
Cardiopulmonary Exercise Test 
Giuseppe Boriani, Alessandro Capocci, Giuseppe Madnelli I Maure Biffl, 
Salvalore Specchla, Marcalla Cazzalo t Paolo Sabbetani, 
Gabriele Bmnzetti, Angelo Pierangeli, Bruno Magnani. Institute of 
Cardiology, Bologna. Italy; 1 Dept. of Cardiosurgery, Bologna, italy; 
University of Bologna, Italy 
Aim of the study was to evaluata the effects on cardiopulmonary esponse dur- 
ing effort of effective left affial isolation (Cox technique) in patients (pts) with 
rheumatic mitml disease and long lasting atrial fibrillation (AF). We pmspoc- 
tlvely selected 11 pts, (age 58 :E 11 yrs) who had a mitral valve replacement 
(MVR) and left atrial insulation (Insulation Group) and 11 control pts (age 54 
:E 5 yrs) with i.,~rsistent AF submitted to MVR (AF Group) who were compa- 
rable for clinical characteristics. Six months after surgery, a cardlopulmonary 
maximal exercise test with Swan Garb catheterisation was performed. 
Main results Isolation Group AF group 
Basal heart rate (b/mini (HR) 80 4. 7 91 4. 5 
25% effort HR (~min) 101 ~: 11 129 4.10" 
50% effort HR (t~m|n) 112 4.14 143 4.18" 
100% effort HR (b/rain) 130 4.17 1794.1:13* 
0o ublePmduct (mmHgro/mln) 21.4 4. 4.4 30.0 4. 2.3" 
Cardiac Index (l/rain/m2) at PE 5.7.4.1.57 5.75 4. 0.6 
VO2 max (mL/kg/min) 23.3 4. 7.25 22:1:5.6 
02 pulse max index (ml/kg/mlrlro) 0.17 =E 4.4 0.14 4. 0.046 
Legend: PE = peak exercise, *p < 0.005, Op < 0.05 
Pta with left atrial isolation compared to AF Group reached at peak exercise 
a comparable VO2 max but with a lower myocardial oxygen consumption as 
expressed by the double product. In conclusion the sinus rhythm regained 
after MVR is not matched with an higher effort level or an higher VO2 max 
but with a better exercise dynamics, determined by lower hemt rates, 
~9~1"~ No improvement In Exercise Performance After the 
Treatment of A Pure Mitrol Stenosis 
Pascal de Gruute, Marie Clavier, Alaln Millalra, Eric DeceuIx. Luc Goallard, 
GSrard Ducloux. University of Lille, France 
Patients with mitral stenosis have limited exercise performance with reduced 
peak oxygen consumption (VO2). To investigate the evolution of peak VO= 
after either surgery or percotaneous balloon valvotomy (PBV), 34 patients (10 
males, 24 females) aged 54.6:1:11 years (mean :l: SO), with isolated mttral 
stanasis performed 3 consecutive ¢ardlopulmonary exercise tests (bicycle, 
10 watts/rain, Medical Graphics analyzer), one just before and 2 after the 
treatment (at 103 ~- 56A and at 430 4-103 days). Mitral valve area was 1.03 
:1:0,23 cm 2, mean transmitrel gradient was 11.8 4- 4.79 mmHg and systolic 
pulmonary pressure was 52.3 -t- 14,8 mmHg. Although, NYHA functional 
class was significantly improved (2.45 d: 0.56 vs 1.89 d: 0.49, p < 0.0001), 
exemise cepac'dy did not change: peak VO ~:13.8 :1: 4.18 vs 14.1:1:4.8 vs 
14.3 -I- 4.9 ml/mln/kg (NS), % of maximal predicted VO =:57.8:1:14.9 vs 59 
4-16.2 vs 63.6 ± 18.6% (N$). However, beak 02 pulse (VO 2/heart rate) was 
improved: 5.9 ± 1.92 vs 7 d: 3 vs 6.4:1:2 ml/min/beata (p < 0.02). Peak VO 2 
increased after PBV (n = 9, from 13,5 :E 5 to 17.5 =1:4.7 ml/mi~;g, p = 0,03) 
but not after surgery (n = 25, from 13.5 d: 3.7 to 12.9 :E 3.4 ml/mln/kg). Mitral 
valve area and systolic pulmonary pressure were similar in the 2 groups but 
patients in the PBV group were younger (45.2.4- 10.8 vs 57.8 ± 9.16 years, 
p < 0.01). In conclusion, in patients with isolated mitral stenasls, despite a 
significant functional improvement, exercise performance is not improved at 
least one year after either surgery or PBV. Exercise intolerance in patients 
with mitral stenosls is mainly related to peripheral factors. 
~ Importance of the Mitrol Valve E©ho Score on 
Cardiac Output Increase In Patients With Mltrel 
Stsnosis A Study Using Dobutsmine Stress 
Echocerdiography 
Mlyuki KImura, Masatsugu Iwase, Kazuo Hasegawa, Masako Fukui, 
Hiroyuki Malsuyama, Hitoshi Hishida. Department of Internal Medicine, 
Fujita Health University, Toyoake, Japan 
While the severity of mitral stsnosls (MS) has been generally evaluated by the 
mitrel valve area (MVA), the patients' ability to exercise may not necessarily 
depend on MVA, The purpose of our study is to assess the relalJon between 
the mitral valve echo score proposed by Wilkins and the dobutamine-induced 
increase ~: cardiac output (CO). We studied 24 patients with pure MS (3 male 
and 21 female, aged 56 :E 12 years). MVA was measured on a 2-D short-axis 
view. CO was calculated by continuous wave Doppler derived velccity-time 
integral and MVA. Dobutamlne was Infused incrementally up to 15/zg/mtn/kg 
(y), and the data were compared at baseline and 15 ), of dobutamine. 
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Results: Multiple regression analysis revealed that dobutamine-induced % 
change in CO signitieantly correlated with the echo score (r = 0.757, p < 
0.005) but not with age, gender, rest heart rate, rest stroke volume and MVA. 
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Conclusion: The echo score that represents the mitral valve morpholOgical 
changes is used to predict he success of balloon m;tral vatvotomy. In addition, 
this study demonstraled that the echo score might be a valuable predictive 
parameter to regulate the increase in CO dudng dobutamine infusion and the 
patient's ability to exercise. 
Cardiac Surgery Poster IV: The Maze 
Procedure 
Tuesday, March 26, 1996, 3:00 p.m.--5:00 p.m. 
Orange County Convention Center, Hall E 
Presentation Hour: 4:00 p.m.-5:00 p.m. 
~ ' ~  Restorst ion of  Atflal Mechanical Function After 
Maze Operatien: le It Affected by the Same Factors 
ae the Restoration o! Sinus Rhythm? 
Yong-Jin Kim, Dae-Won Sohn, Youn~Bae Park, Yun-Shik Choi, 
Jung-Don See, Young-Woo Lee, Ki-Bong Kim, Joon-Ryang Rho. Seoul 
National University Hospital, Seoul, Korea 
Maze operation is aimed for the restoration of sinus rhylhm (RSR) and 
atrial mechanical function (RAF). BUt RAF has not been demonstrated in all 
pat;ants(pts) with RSR. From Apr. 1994 to Mar. 1995, maze operations were 
perfomed in 19 pts(M:F = 6:13, mean age 47.1 ± 10.7 yearn) combined with 
mitral valve surgery(n = 17), aortic valve replacement (n = 1) or VSD patch 
closure (n = 1). Sinus rhythm was restored immediately after operation in 
18/19 pts(95%) and was maintained by 6 month in 15/19 pts(8lTYo). Four pts 
without RSR were older (58.0 ± 9.2 vs 44,1 ± 9.1 years, p < 0.05) and 
had larger LA size (61.6 ± 5.7 vs 51.0 ± 8.4 ram, P < 0.05). In 17 pts with 
available Af duration, all pts without RSR (n = 4) had Af duration of more than 
5 yeam(pts with RSR: 5/13, p < 0.05). BUt there were no differences in the 
presence of f-wave by doppler echocardtography(df) and f-wove voltage in 
EKG(ef). RAF was demonstrated in 14/15 pts (93%) on the tricuspid inflow 
(1"1) white only in 8/15 pts (53°/,) on the mitral inflow (MI). Peak A velocity 
and A/E ratio were 0.45 -a- 0.15 m/s, 0.69, respectively on TI and 0.47 ± 
0,07 m/s, 0.39, raspectively on the MI. MI peak A velocity and A/E ratio were 
significantly lower than the 9 control postoperative pts (0.79 ± 0.14 m/s, 0.94 
± 0,27 :P < 0,01, both). There were no signiticant differences in the duration 
of Af, I.A size, df and ef between the pts with and without RAE 
Conclusions: White young age, short duration of Af and small LA size 
favorably affect he RSR, RAF could not he predicted by the same variables. 
Even in patients with RAF, RAF was incomplete. 
~'~ls  the Maze Procedure Safely Combined With Mitral 
Valve Repair? 
Hlroshi Izumoto, Kohei Kawazoe, Masayuki Mukalda, Tatswa Sasaki, 
Takayuki Nakajlma, Osamu Okada, Junya Kamata, Yoke YagL Third 
Department of Surgery, Iwate Medical University, Morioka, Iwate, Japan 
To determine the operative dsk of addition of maze procedure (Maze) to mitral 
repair, pedoparative variables, mortality, and morbidity are ratmspectively 
reviewed. From 1993 to 1994, 39 patients underwent a combined procedure 
(Maze + mitral repair) (Group 1; n = 39) In the same period, 36 patients 
with sinus rhythm and one patient with DDD pacemaker underwent mitral 
repair (control; Group 2; n = 37), Mean age in Group 1 was 60.7 years and 
55.4 in Group 2. Cardiopulmonary bypass time and aortic cross-clamp time 
in Group 1 were significantly longer. Intraoparalive blood loss, intupation 
pedod, and duration of ICU stay were not different. No operative deaths 
occurred in both groups. Four patients required re-exploration in Group 1 
and two in Group 2 (NS). Two patients required pacemaker implantation i  
Group 1 and none in Group 2 (NS). Thirteen of Group 1 patients (33"/0) 
developed atrial arrhythmias dudng hospitalization and seven of Group 2 
patients (19%) developed atrial arrbythmlas (NS). At hospital discharge, 28 
patients in Group 1 (72%) were in sinus rhythm and 35 patients in Group 
2 in sinus rhythm. Doppler ee.hocardiography was performed in Group 1 1o 
assess atrial transport function Atrial transport function was confirmed in 
21 patients (58%). The result suggests that Maze can be safely combined 
with mitral repair. Consldedng the benefits from addition of Maze, comoined 
procedure may be advised for patients undergoing mifral repair, if indicated. 
The long-term results of this combination eed to be dalined. 
~ T h e  Influence of  Perlusion Area and Graft Material 
on the Flow Velocity of  Coronary Artery Bypas~ 
Graft 
Hiroshi Sate, Masse Okamura, Keiji Kurogane, Yoshio Takeuchi, 
Takashi Kajiura. Takatsuki General Hospital, Osaka, Japan 
The purpose of this study is to evaluate hemodynamic effects of pedusion 
area and graft matedal on flow velocity of coronary artery bypass graft. Row 
velocity was measured in 50 grafts using a Doppler guide wire in the graft 
and in the native coronary artery distol to the anastomosis. Coronary flow 
reseive(CFR) was also obtained in the native artery by infusion of papavedne 
into the grafL Grafts were divided into two groups according to the perfusion 
area. On angiography, 29 grafts perfused two or more branches (Group h 
large perfusion area), and 21 grafts perfused only one branch (Group II, 
small perfusion area). Row velocity data and CFR wera compared between 
two Groups. Additionally, in each group, they were compared hetween the 
arterial graft (ITA) and the vein graft (SVG). In the graft, average peak velocity 
(APV) was significantly faster in Group I than that in Group II (18.2 .a- 6.8 
vs, 7.8 4- 3.9 cm/s, p < 0.001). In Group I, there was little difference in APV 
between SVG and ITA. However, in Group II, APV in SVG was significantly 
slower than that in ITA(6.3 -t- 2.7 vs. 13.6 -+- 0.5 cnVs, p < 0.001). In the 
native artery, APV in Group I was faster than that in Group 11(23.9 + 8.0 
vs. 10.3 ± 3.6 cm/s, p < 0.001), but in each group there was no difference 
of APV between SVG and ITA. CFR value remained normal in both groups 
(Group h 2.5 ± 0.7 vs. Group Ih 2.6 ± 0.6, NS). (Conclusions) SVG to the 
small perfusion area is disadvantageous to the late graft patency because of 
slower graft flow velocity, and in such cases the artsdal graft should be used. 
However, there was little effect of the graft matodal in the case of graffing 
to the large perfusion area. The CFR was kept in normal value without any 
effects of peffusion area and graft material. 
~ ' ~  Influence of  Appendectomy by Maze Procedure on 
the Atrial Nstriuretle Peptide (ANP) Secretion and 
Body Fluid Retention 
Fumiki Yosbihara, Toshio Nishikimi, Yoshio Kosakai, Fumitaka Isobe, 
Yoshihiko Saito, Kenji Kangewa, Hisayuki Matsuo, Hiroaki Matsuoka, 
Shuichi Takishifa, Yasunam Kawashima. National Cardiovascular Center, 
Suits, Osaka, Japan 
The maze procedure including appendectomy, effectively restores atrial fib- 
dilation to sinus rhythm. However, one of the problems of this procedure is 
significant fluid retention dudng the early postoperative period. To investi- 
gate the influence of appendectomy by maze procedure on ANP secretion 
and fluid retention, we measured plasma levels of ANP during the pre- and 
postoperative pedods. We also measured plasma levels of brain nathuratic 
peptide (BNP) and total amount of furosemlde and dopamine used dudng 
the pestoperative periods, in cases with open heart surgery. 15 patients 
undenNent the maze procedure (MAZE Graup) and 9 patients did not (Non- 
MAZE Group). Blood samples were obtained before, 4 hours, 1, 3, 7 and 
21 days after the operation. Plasma ANP levels at 3 days after the opera- 
tion were significantly higher than at 4 houm after the operation in the both 
groups (Figure 1). However, plasma ANP levels were significantly lower in 
the MAZE group than in the Non-MAZE group. Total amount of furesemlde 
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